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194 AbstractsProf. Klaus Engelke received a Ph.D. in Physics from the University of
Hamburg, Germany in 1989 for his pioneering work in mCT using Synchrotron
Radiation. Afterwards he joined the Osteoporosis Research Group at UCSF
(University of California at San Francisco) under the leadership of Harry
Genant to develop advanced radiographic methods for the diagnosis of
osteoporosis. At UCSF he also developed the first workstation for vertebral
fracture analysis in clinical trials using digitized X-rays. He then joined the
newly formed Institute of Medical Physics (IMP) at the University of Erlangen,
Germany under the leadership of Willi Kalender to develop desktop mCT
scanners and advanced image processing methods. Under his leadership the
IMP also conducted various large and longtime exercise studies to prevent
bone loss in elderly subjects. Prof. Engelke joined Synarc Inc as a Director of
Advanced Imaging Techniques in 2005 and successfully built Synarc’s QCT
services. At the University of Erlangen he continues to develop novel in vivo
and in vitro image acquisition and analysis techniques for the musculoskel-
etal field including rheumatoid and osteoarthritis. He has designed several
phantoms currently used in QCT trials. Prof. Engelke chaired or was member
of the Task Forces of the International Society of Clinical Densitometry
(ISCD) that developed the official positions on the use of QCT in adults and
more recently in children. He co-chaired the Committee on Bone Densitom-
etry of the International Commission on Radiation Units (ICRU) and is a mem-
ber of the committee for the development of the German guidelines for the
diagnosis and treatment of osteoporosis under the auspices of the DVO
‘Dachverband Osteologie’ and a member of the scientific advisory commit-
tee of the International Osteoporosis Foundation (IOF).
HR-pQCT BASED INDIVIDUAL TRABECULA SEGMENTATION (ITS) AND
NONLINEAR FINITE ELEMENT (FE) ANALYSES OF HUMAN DISTAL RADIUS
AND TIBIA
Edward Guo
Columbia University, USA
High-resolution peripheral quantitative computed tomography (HR-pQCT) has
become a widely used clinical imaging modality that provides three dimen-
sional assessments of trabecular and cortical bone microstructure. Based on
the HR-pQCT scans, individual trabecula segmentation (ITS) technique can
further segment the trabecular network into trabecular plates and rods. The
ITS-based morphological assessment technique has been successfully applied
to a variety of clinical studies using HR-pQCT. In addition, HR-pQCT based
finite element (FE) analysis has been used to evaluate bone stiffness, an
important predictor of fracture risk. However, the accuracy of HR-pQCT based
ITS and FE analyses of human distal radius and tibia have not been fully
validated through comparison with gold-standard mCT-based morphological
analyses and direct mechanical testing results.
In this study, 30 distal radius and tibia bone segments corresponding to the
clinical HR-pQCTscan regionwere prepared and imaged by HR-pQCTat clinical
setting (82 mm) and bymicro computed tomography (mCT) at 25 mm resolution.
ITS was applied to the trabecular compartment on both HR-pQCT and mCT
images to evaluate plate and rod related parameters. Uniaxial compression
mechanical test was performed to evaluate mechanical properties of the
segment. HR-pQCT and mCT based nonlinear FE analyses with asymmetric
elastoplastic material property were used to predict stiffness and yield force.
Stiffnesswasdefinedas the slope in the linear region of the force-displacement
curve and yield force was calculated using the 0.2% offset technique.
Among ITS morphological indexes, bone volume fraction (BV/TV), plate bone
volume fraction (pBV/TV) and axial bone volume fraction (aBV/TV) assessed
by HR-pQCT strongly correlated with those by mCT at both radius and tibia (r
> 0.9). Other traditional morphological indexes, such as trabecular thick-
ness, and number and connectivity, showed moderate to strong correlations
between HR-pQCT and mCT (rZ 0.2e0.85). The stiffness and yield force pre-
dicted by HR-pQCT-based FE analysis agree well with direct mechanical
testing measurements and mCT-based nonlinear FE predictions (r > 0.93).In this study, the accuracy of HR-pQCT-based ITS morphological and FE
analyses were thoroughly validated by comparisons with high resolution mCT
and mechanical testing at clinical interest region. The significant correla-
tions provided a quantitative basis for the morphological and mechanical
predictions using HR-pQCT in clinical studies.
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TRABECULAR BONE SCORE (TBS) AND FRAX: FRIENDS OR ENEMIES?
Didier Hans
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Early accurate estimation of fracture risk, with indicated treatment initiated
promptly, seems to be the best way to reduce the yearly high number of
osteoporotic fractures and associated personal and societal costs. The
problem has been that current guidelines, even combining WHO guidelines
for risk classification using DXA-obtained BMD measurements and the more-
recently-developed WHO FRAX tool, remain suboptimal. It is irrefutable that
altered bone micro-architecture plays a role in the risk of fragility fractures
and is a clinically meaningful component of primary and secondary
osteoporosis. In recent years, a large number of studies have demonstrated
that assessing bone micro-architecture through a novel gray-scale measure-
ment called the TBS not only predicts current and future fragility fractures
in osteoporosis, but also is of value above and beyond the role of BMD and
clinical risk factors (CRF) in fracture detection and prediction, and in the
monitoring of bone health and response to treatment over time.
The FRAX is a diagnostic tool that is used to evaluate a person’s 10-year
probability of a bone fracture integrating. The FRAX integrates CRF and BMD
at the femoral neck to calculate the 10-year probabilities of both a hip
fracture and any major osteoporotic fracture. Leslie et al.(1) assessed
whether TBS provides information on MOF probability beyond that provided
by the FRAX variables in 33,352 women aged 40e100 years (mean 63 years)
with baseline DXA measurements of lumbar spine TBS and femoral neck BMD.
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deviation reduction in TBS, there was a 36% increase in MOF risk (HR 1.36,
95% CI 1.30e1.42, p < 0.001). When adjusted for significant clinical risk fac-
tors and femoral neck BMD, lumbar spine TBS was still a significant predictor
of MOF (HR 1.18, 95% CI 1.12e1.23). Models for estimating MOF probability,
accounting for competing mortality, showed that low TBS (10th percentile)
increased risk 1.5e1.6 fold compared with high TBS (90th percentile) across
a broad range of ages and femoral neck T-scores. They concluded that lum-
bar spine TBS is able to predict incident MOF and hip fractures independent
of FRAX clinical risk factors and femoral neck BMD even after accounting for
the increased death hazard. Such results would have to be cross-validated in
other cohorts. As such, I will share preliminary results from an ongoing
worldwide individual level meta-analysis study validating results from the
Manitoba cohort.
(1) WD Leslie, H Johansson, JA Kanis, A Ode´n, E Mccloskey, D Hans. Lumbar
Spine Texture Enhances Ten-Year Fracture Probability Assessment. Osteo-
poros Int. 2014 Jun 21. [Epub ahead of print]
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RECONSIDERATION FOR MILD WEDGE OR SHORT VERTEBRAE WITH AGE
DISTRIBUTION FROM LATERAL SPINAL RADIOGRAPHS
Wei Yu
Department of Radiology, Peking Union Medical College Hospital, China
Introduction: Radiographic assessment of vertebral fractures is limited by
the inability to distinguish mild fractures from congenital mild wedge defor-
mities or vertebrae of short vertebral height. We attempted to quantify the
expected background prevalence of these deformities by measuring verte-
bral fracture prevalence across all age groups in a large hospital-based retro-
spective Chinese cohort.
Methods: We reviewed eligible lateral chest radiographs from patients
admitted to Peking Union Medical College Hospital during 2011 using the
Genant semiquantitative method for vertebral fracture assessment (T4-
L2). We evaluated fracture prevalence among subjects by sex, 10-year age
group, and fracture severity grades subjectively. We further analyzed char-
acteristics of subjects with mild (grade I) fractures to estimate the relative
contribution of congenital mild wedge deformities.
Results: A total of 10,720 subjects (5396 men and 5324 women) with lateral
chest radiographs were evaluated. Subjects ranged in age from 0.5 to 97
years with a mean of 51.8  17.4 years (Men: 52.8  17.6 years; Women:50.8  17.2 years). When stratified by 10-year age groups, the prevalence
of vertebral fractures was relatively low until about 40 years of age, after
which prevalence increased for both genders. Fractures (13 fractures for 9
males and 6 fractures for 5 females) seen in subjects younger than 40 years
of age were almost exclusively mild grade fractures. No fractures were iden-
tified in subjects younger than 20 years of age.
Conclusions: Mild or wedge-shaped vertebral body changes on lateral radio-
graphs are rare among young subjects, indicating that when mild vertebral
deformities are found among adults, they are likely to be the product of ag-
ing and not congenital variation. Clinically therefore, mild vertebral body
changes should be managed as osteoporosis or at least considered as a risk
factor for osteoporotic fracture.
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COMPARISON OF QCT WITH DXA IN THE MANAGEMENT OF
OSTEOPOROSIS
Xiao-guang Cheng, Na Li, Li Wang, Yinmin Ma, Yongbin Su, Li Xu
Department of radiology, Beijing Jishuitan hospital, Peking University,
China
Bone mineral density assessment plays an important role in the management
of osteoporosis. DXA is widely used and well recognized in the medical
professionals. However, due to the projection nature of DXA technique, its
limitation and drawback are not well recognized. QCT is a true volumetric
BMD measurement, but its potential advantage and application in the
management of osteoporosis are not fully explored. In this presentation,
we will compare the performance of QCT with DXA in the diagnosis,
monitoring and pre-op evaluation of osteoporosis.
In a comparison of QCT with DXA in measuring the lumbar vertebrae BMD
of over 500 healthy young adults (20e40 years old) in Beijing, Shanghai
and Guangzhou, the taller and heavier subjects from Beijing and Shanghai
have higher aBMD by DXA, but lower vBMD by QCT than the Guangzhou
subjects.
The performance of QCT and DXA in diagnosing osteoporosis in Chinese
population was evaluated. 367 elder subjects with mean age of 69 yrs old
underwent QCT (Mindways, USA) of the spine, DXA (GE iDXA, USA) of the
hip and spine in the same day. Then -2.5 SD DXA criteria and below 80 mg/
ml QCT criteria for diagnosis of osteoporosis were applied for this
population. The DXA classification of 69.4% subjects agreed with the
QCT results, while 31.6% of the subjects had discordant classification, i.e.,
QCT diagnosed as osteoporosis but not with DXA. This may indicated that
with DXA measurement a substantial portion of elders was misclassified
and not treated.
